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ABSTRACT ' 

This study investigated the facilitative effects of 
the loci systea using mental iiagery for acquisition and recall 
within a retroactive inhibition (Rl) paradigm. Fifty- five college 
undergraduates were randoily assigned to five treataent conditions. 
Pour groups foraed cells In a 2x2 factorial design which Included (1) 
an RI factor (AB-AD vs. AB-CD) , (2) a subject-generated vs. 
experiaenter-supplied loci list (locl-generatlon factor) ; and (3) 
repeated measures for uncued and cued recall. The fifth group was a 
comparison control in which subjects merely leatned and recalled word 
lists B and D without the aid of the loci mnemonic technique. The 
object names used to form word lists B and D were high Imagery and 
concreteness nouns. The loci-generated group subjects visualized 12 
locations in a setting with which they were highly faalllar. This 
became word list A, The subjects in the AB-CD condition generated 
word list C in the same manner but in a different setting and with 
none of the words used in list A. Subjects were shown either list A 
or list c, and after achieving perfect recall were required to 
perform an uncued recall pairing those items with list B, followed by 
cued recall. The findings supported the conclusion that the loci 
anoaonic terhnique is of value in aiding recall. (WR) 
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O INTRODUCTION 

: 2j As an Introduction to this paper > let me tell you a story (with 
*** apologies to Yates, I966, and to Cicero's De orators), 

Once upon a time, a nobleman named Scopas gave a big dinner party 
for a big crowd of friends. As part of the entertainment he hired a 
poet ^ named Simonides, to write and recite a poem honoring him and the 
occasion. In the poen Simonides praised his host as required, but 
incidently added a little praise for the gods Castor and Pollux^, 
Scopas was miffed at this, told Simonides that he'd pay only half the 
fee, and to get the rest from the gods. 

Apparently, the gods paid off , because soon after, two young men 
appeared at the door and asked to meet with Simonides outside. He 
went out, found no one, but before he could get back to the party | 
j the roof fell in. Naturally, as in ail moralistic tales, Scopas and 

his guesti were all crushed beyond recognition." The relatives were 
1 distrataght as they couldn't figure out which body to bury in which 

. * family plot. 

Simonides came to the rescue. He identified all the bodies by 
remembering the places at which everybody had been sitting when he 
left the party. Later, on reminiscing on the happening, his ability 
to identify the bodies by location suggested to him some mnemonic 
principles which are under Investigation in the experiment to be 
described in this paper. 



i Paper presented at the annual meeting of the American Educational 
5-Research^^Ass^ April, 19lh^ Sessoh 12.10 Verbal Learning I. 



(Olmini T^^i ns). 



?C 



Montaguo/Carter 



^® are to train oenoiy ve auat learn to select 

fL« i***" ^^"^»^''''° ^'"^^^^ *o remembered, 

^ .,!^f* ^""^ Images in those places. The order of the places 

iAtJ: PJf '^'''^^^ retrieval, the image 

? . theasolves. Simonides * recomend- 

JiiJ"!v, ^""^ important in the development of other memoiy systems 
over the eenturiesj were of Interest to psychologists and eduoationa 
cholo^-Lrr' f l.'r this centSr? , vere Ignored when psyf ' 
Chology lost its mind" during the heyday of behaviorism, and have 
been resurrected by the "Cognitive Revolution" (Dember. l97l*). Natur- 
ally, they set the stage for some interesting, fun. and perhaps useful 
research: notably, the present experiment. * ^ . ^ "^^^"^ 
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In the historical literature on limeaonlc systems a convincing 
argument is made for the effectiveness of the loci nmemonic system 
(Yates, 1966). For the skeptic there have been some recent experimental 
demonstrations. For example, Ross and Lawrence (1968) reported that 
the use of the loci system not only facilitated recall, but eliminated 
aerial position and interference effects. Other mnemonic systems have 
also received attention. Wood (1967) conducted an extensive study 
Of the numerical peg word system in which a numerically keyed, rhymed 
ae<iuence of words, e.g., one is a bun, two is a shoe, three is a tree, 
etc., is memorized to serve as a retrieval scheme for the to be re- 
membered items. 

In these systems emphasis is placed on the mental imagery of the 
subjects. Instructions indicate that either loci or pegs are to be 
related in some concrete visualizable fashion with the items to be 
learned. Bower (1970) discussed this idea in some detail and argues 
convincingly that indeed, some sort of covert visualization seems to 
be Involved In the success of such systems. Additional evidence that 
tmajiery or visualization strategies facilitate recalling word lists 
has been presented by Paivio (1971 ) and bis colleagues. In our exper- 
iment, investigating the use of the loci mnemonic system, we attacked 
a subtle question about the use and effect of imagery on recall. 

The typical instructions for using the system indicate to the 
subject that he think of a set of familiar places that are connected 
structurally. For example, rooms in a building, or places in a room, 
or places along a commonly followed path from one's home to work, etc., 
are suggested. Implicit in such instructions is the idea that one 
has unique, experiential knowledge of these locations and their inter- 
relationships (Bower, 1970). Such knowledge should lead to effective 
retrieval. In this experiment we undertook to tost whether or not 
the subjective reality of the locations has any greater effect on recall 
than an arbitrary set of loci. Half of our subjects were asked to 
generate a list of locations with whidi they were familiar, and could 
"walk through in their mind. ' The others learned these loci well as 
a list of arbitrary places, and then, all subjects learned lists of 
concrete words pairing them with the loci. 

We were intrigued also by the suggestion by Ross and Lawrence that 
the mnemonic scheme reduced or eliminated interference between succes- 
sively learned lists. Bower and Reitman (1972) also Indicated that 
Interference could be eliminated by using certain procedures. They 
instructed subjects in the loci 'procedure and told them to include 
the new Itdn along with the ima^ry generated for the old for each 
aocatloh a^ each list vaa presented. In this experiment we attempted 
^'to discover whether retroactive interference occurred using a r^otro- 
iilliliifiiladl^ similar to those' used In traditional verbal learning 
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The details of the methods are presented in the appendix to the 
paper. Only the more significant aspects will be mentioned further 
at this time. 

THE EXPERIMENT 

The experiment was Intended to obtain data regarding tvo questions. 
First, the notion that there is some special advantage for self-gener- 
ated loci because of the subjective reality of the locations needed 
testing* Second, the finding that the technique produces resistance 
to interference needed further elaboration. .... 

The study investigated the facultative effects of the loci system 
for acquisition and recall within a retroactive inhibition (RI) para- 
digm. Fifty-five college undergraduates were randomly assigned to 
five treatment conditions (see Table 1). Four of these groups foxmed 
cells in a 2x2 factoricd design which included on one dimension an 
RI factor (AB-AD vers\iS AB-CD) and on the other dimension on a-generated 
versus E-supplied loci list (Loci-Qeneretion factor). A third factor 
involved repeated measures for uncued and pued recall* The fifth group 
was a comparison control in which Ss merely learned and recalled Lists 
B and D without the aid of the locT-janemonic. T object names used 
to form the B and D Lists were high imagery and concreteness nouns 
drawn from the Paivio, yullle and Madlgan (1968) norms. Twenty-four 
such nouns were randomly assigned to the two twelve-item lists# 

The S^s in the Generate-Loci condition were told to write down a 
sequence^of 12 locations in a setting which was highly familiar to 
them and which they could readily visualize. They were to imagine 
themselves walking from location to location and list these in the 
order in which they were encountered. They were to use one word de- 
scriptions of the loci and were not to repeat any word. They were 
given as much time as necessary for this and were prompted by E to 
remove ambiguities , duplicate items, etc. This was List A for the 
AB-AD or AB-CD conditions for an S. The Ss in the AB-CD condition 
were then asked to generate a second llstr'(C) in the same way but In^^^^^^ ; 
a different setting and with none of the words used in List A. Once : 
an acceptable list (or lists) was generated, was given 30 ceconds 
to study It (or each list) followed by serial^recall trials until a 
criterion of two perfect recalls was met for each list. He was then 
instVucted that he would be shown. a list of objects (List B) which 
was to be paired with the locations in List A by forming a mental image 
of the first object at the first location, the second object at the 
second location, and so on. The names of the 12 objects were projected 
:;pn 4 ^ 5-s^cond rate followed by a serial recall tHal. 

trails continued until a criterion of one perfect recall 
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Vto o>tainea« At thie pointy S was iBho\m either Llet A again (for 
the AS- AD condition) or List C'^C for the AB-CP condition) and given 
30 seconds for review* A second list of object names (List dT was 
then learned under the 8 aae conditions as List B« 

After a one minute' period during which counted backwards from 
200 by 3S| Uncued recall of List B was reqtdred followed by cued recall* 

In the Oiven-Loci condition Ss were given the loci lists generated 
by the S^s in the Oenei*ate-Loci condition* They were also told to learn 
the lists by imagining themselves wetlklng from place to place on the 
list. Thus, for each in the Oenerate-Loci condition there was a 
yoked-control In the Given-Loci condition who received identical 
instructions but did not have the "cognitive map" for the loci list* 
After a one minute period during which S coun^ from 200 

by 38, uncued recall of List B was requrred followed by cued recall, 

RESULTS 

Mean trials to criterion on Ll^^^ B for the Generate-Locl, Olven-Loci 
and the B-D control groups were 3*09$ ^*18 and 2.82 respectively*^ 
A significant one-way Anova for these groups ^(2^52) « 3.55^ £ < .05, 
was followed by a IXmnett*s t;*test between the B-D control and the 
Other groups i Only the Given-^Loci condition differed significantly 
from the con'trol* This suggests that the loci*mnemonic does not facil- 
itate acquisition compared to a simple llst-iearning condition, and ' 
actually msy inhibit learning when the loci list is not Idlooyncrat- 
Ically meaningful* 

A second question of Interest was whether the presence of a self- 
generated loci list would facilitate retrieval over the no-lool B-D 
control vlth the potential for Rl effects eliminated. The appropriate 
t;-test between the Gener at e-Loci, ABr CD groxjp (mean recall 11/2)^ 
and the B-D control (mean recall 9*00) Indicated significant facil- 
itation of recall fiom the loci mnemonic, M20) « 2*23, p < .O?. 

Finally, a 2x2x2 mixed Anova betveen the Generate-Looi, RI and 
Cueing Factors was run. It vas predicted that the loal mnemonic would 
only be facilitative where it was self-generated and that it would 
reduce the effects of RI for the Generate-^Loci conditions but not for 
the Oiven-Loel conditions • Furthermore, if the loci--mnemoMic functions' 
primarily to provide a^ easily remembered list of retrieval cues only 
for Ss generating the list themselves, then difference^ between the . 
Oenewtte-Loci and Oiven-Loci oonditops should diminish' under cued recall 
ll?l^tHe':itoej/fe^^^ were given to all Ss. ^hls should occur despite 
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Anova results Indicated significantly^ better recall for thfe Gen- 
erate-Loci condition, FdjlfO) » ll».88, < .01^ and for Cued over Uncued 
recall^ F(l,U6) - 11#1|0, < .Ol, Furthermore, a significant ordinal 
Interaction l>etveen the Oenerate-Loci and Cueing Factors F(l,l+0) » 
•^tS*** 2. < •^^t supported the interpretation that the loci technique 
functions primarily to provide retrieval cues which are ncjt as readily 
available to Ss when the loci scheme is not idiosyncratic # The failure 
to find significant interference effects agrees with the findings of 
Boss and Lawrence (1968) and Bower and Reitman (1972^)* 

These findings support the conclusion that the loci mnemonic is 
of value in aiding recall, but not in acquisition of meaningful verbal 
material/ However, the data strongly support the cognitive position 
that the loci 'dist must have subjective reality in order to operate 
effectively, *c^d this, despite both imagery instructions and highly 
imageable list) constituents. 




^iii»if 



TABLE 1 



Experimental Design 
and Mean Number Items Recalled 



Retroaction 
(A)B ^ (A)D (A)B (C)D 



s 






Generated 


8% 6 uncued 


11 • 2 uncued 1 


Loci 


9.8 cued 


11.1* cued 


E 

Given 


h.9 uncued 


5,9 wcued 


Loci 


7»5 cued 


6*6 cued 



Comparison 
CJontrol 



A « List of Loci 

C a List of Loci 

B&D = List of concrete 
' words 



B - D 
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APPENDIX 
Method 

Sub.leota and Design 

Sixty-six University of Illinois undergraduates participated to 
f^ilfill an itttroductory psychology coxurse requirement. Eleven S$ 
were randoinly assigned to each of six treatment conditions* In four 
groups two treatments were crossed^ Ss either generated (Loci-generate) 
or were given (locl-given) and leam'ed lists in a retroactive inhibition 
paradigm or control (AB- AD or AB-CD)» 

Another group was an "ABD'V control • This was the same as the 
Loci-generate AB-AD group except that when the D-list items were learned 
S was instructed to imagine each one paired with the corresponding 
B item for the A list location. This condition was Introduced to 
prevent "extinction" of the B list items as an explanation for for- 
getting in this Instance « 

An additional control group (B-D control) merely learned lists 
B and D without the aid of the loci mnemonic* 

Materials 

The object names which composed lists B and D were taken from 
the Paivio^ YuiUe and Madlgan (1968) norms. They were selected from 
those nouns with an r rating above six > a £ rating above six, and *V 
rating above five and a Thprndlke I^rge frequen^^ occurs 
rences per milXlon. There yere only 31 wor4^ which conformed to these 
criteria^ and of these six were discarded bee atuie they were synonyms 
of other words on the list. One word was randomly discarded from the 
remaining 25 and two 12-item lists were constructed by randomly assign-* 
ing the words to each. The restiLt ant lists and the order of words 
in each is as follows: List B: Pipe, Shoe, Ticket, Nail, Clock, 
Engine, CarV String, Letter, Dress, Toy, Book; List D: Bottle, Apple, 
Coin, Stove, Bowl, Magazine, Flag, Flower, Doll, Potato, Newspaper, 
Pencil. These were photographed and made into slides for projection 
during the learning phase. 

- : V ■ t^rocedm ^e 'yf-'^m . ■ 

The Ss were randomly assigned to conditions upon their appearance 
for the experiment. The Ss in the loci-generate conditions were told 
to write down a sequence of 12 locations in a setting which was highly 
f^illar t6 them and which they could readily visualize. They were 
^ to "imagine them^;eXves walking from location to locaticn and list them 
. . IS t|§ ^^tde^iift th^y were encountered using one word descriptions 

^ ftttd%bt"'?^|)ei^^ once it was used. They were given as much 

>T for thl^ and were prompted: by to remove ambigMtles, 
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dxipiloate iteinai etc* A typical list vent ^ *'Stairs/ Hall, Ix>ung6| 
Door t Closet, Shelf , Bed, Chair^ Desk, tainp/ Bookcase, Window.^* This 
Vas tlst 'A I which along vith list C were the two peg word lists, The 
iBd in the A$--Ci> condition wer^ then asked to generate the 0 list in 
The saae Way but in a different setting and with no words used in list 
A. Once an ficceptable list, or lists, was obtained, S vas given 30 
seconds to study It followed by serial recall trials until a criterion 
of two perfect retails was met for each list. He was then instructed 
that he would be shown a list of objects (List B) which was to be paired 
with the locations in List A by fonning a mental image of the first 
object at the first location, the second object at the second location, 
and so on. The naaes of the 12 objects were projected on the wall 
at a 5-second rate followed by a serial recall trial. If a perfect 
recall was not obtained the procedure was repeated until that criterion 
had been mot. At this point, S was shown either List A again or List 
C, depending on the condition, "and given 30 seconds to study it, A 
second list of object names (List D) was then learned under the same 
conditions as List B, followed by a one-minute period during which 
S wrote backwards from 200 by 3's. 

For the recall task, Ss were asked to serially recall List A, 
then List B, List C (in the AB-CC condition) and finally. List D, 
This was followed by a cued recall task in which List A alone or A 
and C were given and Ss asked to pair the appropriate B and D terms 
Vith them, 

T>ie procedture for the two loci-g^ven conditions was identical 
to that for the loci-generate condltons except these Ss received A 
and C lists generated by Ss in the loci-generate conditions. They 
were told to learn the liFt of locations by imagining themselves walking 
from location to location. 

The procedure for Ss in the ABD control was the same as that for 
the AB-AD loci-generate"*grovp except that wheu they learned the D iteM 
they were told to imagine each together with the corresponding B item 
for the A list location. 

The S^s in the B-D control conditon were merely instructed to learn 
the B and""D list3 CO a criterion of one perfect serial recall as they 
were presented* They did not learn the A or C lists. 
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